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[57] ABSTRACT 

A sheet is moved into a tray. The height of a bundle is 
determined as it moves along a conveyor. A belt drive 
is activated to pinch the delivered sheet and advance it 
to a swingable applicator whose outfeed end is movable 
to a position just above the top of the bundle. Informa- 
tion is printed upon the sheet prior to entering the appli- 
cator assembly. The sheet is advanced through the ap- 
plicator assembly at a speed synchronized with bundle 
speed. The applicator lays the sheet upon the bundle 
which is then moved to a wrapper. The outlet end of the 
applicator assembly is moved so that it is positioned just 
above the bundle receiving the sheet under control of a 
height sensor. The timing of sheet delivery is a function 
of bundle speed and bundle height. A microprocessor 
responsive to a detector sensing the feeding of the sheet 
to the applicator assembly and responsive to bundle 
height controls the initiation of advancement of the 
sheet from the tray. An AC synchronous motor drives 
the applicator asembly to the desired outfeed height and 
an encoder detects the height of the applicator outfeed 
end for feedback control. Preprinting of additional data 
may be provided off-line and such data may be read 
prior to insertion of the preprinted sheet into the receiv- 
ing tray to control the formation of bundles. In order to 
synchronize the mating of the preprinted sheet with the 
desired bundle, the sheets containing data relating to 
such bundles may be temporarily stored through the use 
of a queuing roller assembly. 

39 Claims, 4 Drawing Sheets 
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METHOD AND APPARATUS FOR PROVIDING 
IDENTIFYING INDICIA FOR MOVING BUNDLES 
AND THE LIKE 

5 

FIELD OF THE INVENTION 

The present invention relates to identifying bundles 
and more particularly to a novel method and apparatus 
for identifying bundles by means of printing upon a 
sheet which is delivered to the top of moving bundles 10 
wherein the bundles may be of a variable height, the 
printing and application of the identifying sheet being 
performed while the bundles (and the sheet) are mov- 
ing. 

15 

BACKGROUND OF THE INVENTION 

Signatures, such as, for example, newspapers are 
produced at relatively high speeds, typically of the 
order of 80,000 to 90,000 signatures per hour. The signa- 
tures are then divided into bundles of predetermined 20 
count. It is further highly desirable to identify each 
bundle as to source, destination, count, as well as other 
types of identifying indicia including, for example, bar 
codes. 

A variety of techniques exist for printing identifying 25 
information upon a sheet and then delivering the sheet 
to a stationary bundle. This technique, which requires 
that the bundle be stationary preparatory to receipt of 
the information sheet, significantly complicates and 
degrades high speed handling of bundles. 30 

BRIEF DESCRIPTION OF THE INVENTION 

The present invention is characterized by comprising 
method and apparatus for printing on sheets "on the 
fly" and for mating each printed sheet with its associ- 35 
ated bundle. Alternatively, the present invention is 
characterized by comprising a method and apparatus 
for mating a preprinted sheet with a moving bundle and 
further for reading preprinted data, preparing a bundle 
in accordance with preprinted data read from said sheet 40 
and mating the sheet with a moving bundle either with 
or without the provision of additional printed matter. 

The present invention comprises a tray for receiving 
a sheet from any suitable delivery means, the sheet 
being introduced into a slot. The forward end of the 45 
sheet inserted into the tray is positioned within a V- 
shaped entrance throat portion of a pair of copending 
drive belt assemblies. 

A pair of pinch rollers mounted at the free ends of a 
pair of swingably mounted pinch roller drive arms are 50 
urged together, forming a nip which "grabs" the for- 
ward end of the sheet in the tray and feeds the sheet 
between cooperating belts into the receiving end of a 
sheet applicator assembly. A printer which may, for 
example, be an ink jet printer, prints desired indicia 55 
upon the sheet at a location upstream relative to the 
inlet end of the applicator assembly. 

The applicator assembly comprises a pair of swing- 
able applicator arms each having continuously moving 
drive belt assemblies cooperating with one another to 60 
advance a sheet entering into the inlet end of the appli- 
cator arms toward the outlet end of the-applicator as* 
sembly which is provided with nose rollers about which 
the applicator assembly drive belts are entrained. The 
applicator arms are swingably mounted at their inlet 65 
ends upon suitable pivot shafts. Drive means coupled to 
the shaft of the lower applicator arm assembly is de- 
signed to accurately position the lower applicator arm 
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at a desired angle in order to place the nose of the lower 
applicator arm immediately above the bundle to receive 
the sheet being advanced through the applicator assem- 
bly. The upper applicator arm rests upon and hence 
follows the lower applicator arm and is further biased 
toward the lower applicator arm by suitable resilient 
bias means coupled between the upper and lower appli- 
cator arms. 

Suitable sensor means such as, for example, ultrasonic 
sensor means determines the height of each passing 
bundle being advanced toward the sheet applicator 
station. Light sensor means senses the passing of the 
next bundle to receive a sheet. This information is uti- 
lized by microprocessor-based control means for accu- 
rately positioning the nose of the applicator assembly 
and for timing the acceleration of each sheet to assure 
its delivery to the proper bundle. The outlet speed of 
the applicator' assembly is synchronized with bundle 
speed assuring that each sheet is maintained in position 
upon its associated bundle preparatory to being 
wrapped. 

The angular position of the applicator assembly is 
controlled by a motor control means to adjust the 
height of the applicator assembly outlet end to place the 
sheet to be delivered immediately above its associated 
bundle. Encoder means are provided to assure the 
proper orientation of the applicator arms, which en- 
coder means may form part of a feedback control 
means. 

The paper sheets may be delivered from a stack of 
accordion-pleated computer-type paper which is ad- 
vanced from the top of the stack of sheets, typically 
through tractor drive means into a burster assembly 
which separates each sheet and advances the sheets one 
at a time into the tray of the printer/sheet applicator 
system. Reader means may be provided, typically be- 
tween the stack of sheets and the tractor drive assembly 
to read data derived from a passing sheet and transfer- 
ring the data to a stacker, for example, to create a signa- 
ture bundle of a predetermined size. If desired, the sheet 
may be printed upon to provide additional information 
related to the bundle as the sheet passes the printer 
arranged within the printer/sheet applicator system. 

In the event that it is desired to control the arrival of 
information to a stacker, a queuing roller assembly may 
be provided between the reader for reading preprinted 
sheets and the printer/sheet applicator in order to tem- 
porarily store sheets and thereby enable the stacker to 
execute a control and deliver the desired bundle to the 
sheet applicator location in synchronism with the sheet 
associated with such bundle. 

OBJECTS OF THE INVENTION 

It is, therefore, one object of the present invention to 
provide a novel method and apparatus for applying 
information to bundles while the bundles are in motion. 

Still another object of the present invention is to 
apply information used to identify a particular bundle 
upon a sheet and for merging the sheet with its associ- 
ated bundle while the bundle is moving along a con- 
veyor path. 

Still another object of the present invention is to 
provide a novel method and apparatus for applying 
information to a bundle including inserting sheets one at 
a time into ah input tray; sensing the position and the 
height of a bundle; accelerating the sheet at a time con- 
trolled by bundle height and position; and feeding the 
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sheet through an applicator assembly to advance the bundles of signatures delivered to the stacker from a 

sheet to the bundle so that the sheet and its associated press typically delivering signatures to the stacker at 

bundle are moving at substantially the same velocity speeds of 80,000 newspapers per hour. It should be 

when merged; and including sensing the height of the understood that the present invention may be utilized to 

bundle and adjusting the height of the sheet applicator 5 affix data to bundles utilizing a press having greater or 

assembly responsive to bundle height to locate the ap- smaller delivery speeds. Obviously, stacker 12 is chosen 

plicator assembly outlet end immediately above the so that its capabilities are compatible with the press 

associated bundle; and further including printing infor- delivering signatures thereto. Some suitable stackers 

mation upon the sheet preparatory to the sheet passing which may be utilized for this purpose are described, 

through the applicator assembly outlet. 10 for example, in copending U.S. appln. Sen Nos. 

Another object of the present invention is to provide 409,520, filed Sept. 19, 1989 and 397,584, filed Aug. 23, 
a novel method and apparatus for affixing data to a 1989. The stacker example given herein is merely exem- 
bundle of any height including the steps of providing a plary and any stacker capable of forming signature 
preprinted sheet; reading the data on the sheet; control- bundles of variable height may be utilized, 
ling a stacker to form a bundle of a predetermined size 15 Present day stackers are capable of being pro- 
and/or height according to the preprinted information; grammed or otherwise controlled to form bundles of 
delivering the sheet to an applicator; and applying the newspapers having a wide range of heights. For exam- 
sheet to the bundle as the bundle passes beneath the pie, bundles may contain as few as ten or fifteen signa- 
applicator outlet station. tures and as many as a hundred signatures or more. The 

Still another object of the present invention is to 20 bundles formed may be of the compensated or uncom- 

provide a novel method and apparatus for synchroniz- pensated type although the present invention may be 

ing the delivery of a sheet containing indicia associated employed with stackers fonning bundles of any of the 

with a particular bundle comprising the steps of: detect- above-mentioned types. 

ing the location of a bundle relative to the applicator As each bundle is completed, it is moved onto a con- 

and accelerating and advancing a sheet to the applicator 25 veyor assembly 14 which conveys signatures to the left 

outlet end responsive to the velocity and height of the along the conveyor assembly as they leave stacker 12 as 

associated bundle. , shown by arrow Al. Each bundle may be of a different 

Still another object of the present invention is to height. For example, bundle Bl is taller than bundle B2, 

provide a novel applicator assembly for applying infor- while bundle B3 is taller than bundle Bl, and so forth, 

mation to a bundle or the like comprising an input tray 30 FIG. la shows seven typical bundles B1-B7 which 

for receiving a sheet; an applicator assembly which is have been formed by stacker 12 and conveyed along 

adjustable to deliver a sheet to the top of a bundle of any conveyor assembly 14 which may be a belt conveyor 

height; drive belts for grabbing a sheet from the input assembly, roller conveyor assembly, or any other type 

tray and delivering the sheet to the applicator assembly of conveying means for conveying the bundles to an 

whereby the grabbing of the sheet is initiated according 35 applicator station and subsequently to a wrapping sta- 

to the position, velocity and height of the bundle as well tion, not shown for purposes of simplicity, 

as the orientation of the applicator assembly, the appli- Printer/sheet applicator system 20 of the present 

cator assembly being automatically positioned so that its invention comprises an input tray T for receiving indi- 

movable output end lies immediately above the bundle vidual sheets. As shown in FIG. lb, the sheets may be 

to receive the sheet passing through the applicator as- 40 derived from a stack S of accordion-pleated sheets of 

sembly responsive to bundle height sensing means and the computer-type paper typically used with present 

further comprising a printer for printing data upon a day computers and being comprised of an elongated 

sheet preparatory to its entry into the applicator assem- web of indeterminate length and having perforations PI 

Wy- extending across the paper and perforations P2 and P3 

The above, as well as other objects of the present 45 may or may not be arranged inwardly from and parallel 

invention, will become apparent when reading the ac- to the longitudinal sides of the elongated web typically 

companying description and drawings, in which: enabling the side portions SI and S2 bearing the feed 

BRIEF DESCRIPTION OF THE DRAWINGS ho1 " H t0 * S™,'^ f ' om * e s hect ; In the preferred 

embodiment, the longitudinal perforations are omitted. 

FIG. la is an elevational view of a system embodying 50 The elongated web of accordion-pleated paper is 

the printer/sheet applicator apparatus of the present advanced by tractor assemblies Tl and T2 which assem- 

tnvention; Mies are well known in the art and are provided with 

FIG. lb is a plan view of the system of FIG. la; "treads" having pins which extend into the feed holes 

FIG. lc is an end view of the burster assembly shown H. The treads are continuously moved to advance the 

in FIG. lb; 55 web in the direction shown by arrow A2. The continu- 

FIG. Wis a plan view of another embodiment for the ous web is fed into a burster assembly 16 which, as 

sheet feeding assembly shown in FIG. lb; shown in FIG. lc, is comprised of a first pair of rollers 

FIG. 2a is a detailed elevational of the printer/sheet Rl, R2 and a second pair of rollers R3, R4. Initially, 

applicator apparatus, of FIGS, la and lb\ and both pairs of rollers are rotating at a substantially con- 

FIG. lb is a plan view of the printer/sheet applicator 60 stant velocity. When the sheet separating perforation PI 

apparatus of FIG. 2a. moves between the pairs of rollers, rollers Rl and R2 

DETAILED DESCRIPTION OF THE m ^ W f hUe r0 " ei ? * 3 i£* M continue to rotate, 

PREFERRED EMBODIMENTS wusmg the forward shee SHI to be separated along 

perforation PI from the following sheet SH2. The sheet 

FIGS, lfl and lb show elevational and plan views, 65 separator may, for example, be a Forms Burster Model 

respectively of a system 10 for fonning bundles and for 4005 manufactured by Uarco. 

merging information bearing sheets with the bundles. A Although FIG. 16 shows the sheets being fed into the 

sucker 12 which may be of any suitable type, forms printer/sheet applicator 20 along the upper side relative 
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to FIG. 16, the tray of system 20 is provided with open- 
ings on both sides thereof and thus may receive sheets 
from either side. 

The separated sheet SHI is advanced into tray T 
where its left-hand edge is positioned within the V- 5 
shaped entrance throat portion of first and second sets 
22 and 24 of cooperating belts. The height of the bundle 
to be identified by the sheet SHI being introduced into 
tray T is determined by sensor 26 which may, for exam- 
ple, be an ultrasonic-type sensor, such as, for example, 10 
the Model PLE Sensor manufactured by Agastat Al- 
ternatively, the sensor may be in the form of a "light 
curtain" typically comprised of light sources along one 
side of the conveyor 14 and light sensitive elements 
along the opposite side of the conveyor wherein the 15 
particular number of light beams broken (or unbroken) 
by the passing bundle determines the height thereof. 

Sensor/light source 27a (see FIG. lb) cooperates 
with reflector 21b to detect the passing of the leading 
edge of a bundle. This information, together with bun- 20 
dte height, controls the moment when a sheet in tray T 
is "grabbed" and controls positioning of the applicator 
arms. 

A pair of pinch rollers 28, 30 are mounted upon oper- 
ating levers 32, 34 and are moved together to cause the 25 
left-hand edge of sheet SHI to be "pinched" between 
the upper and lower belt assemblies ,22, 24 to advance 
the sheet to an applicator assembly 40 which is adjust- 
ably swingable about a pair of mounting shafts in a 
counterclockwise or clockwise direction shown by 30 
double-headed arrow A3 in order to locate its nose 
pulleys Nl, N2 immediately above the bundle which is 
intended to be mated with an indicia bearing sheet SHn. 
The angular orientation of the applicator assembly 40 is 
controlled by a motor M2 which may, for example, be 35 
an AC synchronous motor. Encoder means, which will 
be more fully described hereinbelow, are provided to 
detect the angular position of the applicator assembly. 
The encoder may form part of a feedback control. 

The applicator assembly is provided with upper and 40 
lower belt assemblies 42, 44 which move the sheet sand- 
wiched therebetween through the applicator assembly 
to dispense the sheet from the outlet end onto the mov- 
ing bundle B7, for example. The velocity of the sheet 
SHn moving through the applicator assembly is sub- 45 
stantially the same as the velocity of the bundle B7 
moving along conveyor 14. A wrapping or strapping 
assembly, not shown for purposes of simplicity, is pref- 
erably located downstream relative to the printer/sheet 
applicator system 20 in order to wrap or tie each bundle 50 
and further to affix each indicia bearing sheet to its 
associated bundle. 

Each indicia bearing sheet may be printed upon by a 
printer 50 which is located upstream relative to the 
applicator assembly 40. Printer 50 is capable of printing 55 
as the sheets move past the printer on the fly and may, 
for example, be a non-impact printer of the ink jet type. 
For example, one preferred embodiment may be the ink 
jet printer of the Maxum Single Module type manufac- 
tured by Video Jet. 60 

A sensor assembly 60 comprising a combination light 
source/sensor 60a and a reflective strip 606 detects the 
passage of the leading edge of a sheet moving between 
the belt assemblies 22 and 24 to initiate operation of 
printer 15 after a delay determined by the spacing be- 65 
tween the sensor 60 and printer 50. 

As another alternative to the arrangement shown in 
FIGS, la-lc, the sheets in stack S, shown in FIG. lb, 



may be preprinted with certain indicia. A reader 18 is 
provided to read the indicia preprinted upon each sheet 
as it moves from the tractor assemblies toward the 
burster 16. This indicia is delivered to a control means 
19 which is preferably a microprocessor-based control 
means for controlling stacker 12 to form a predeter- 
mined size or type of bundle and deliver each such 
bundle to conveyor 14 and further to control the timing 
of the system to assure that the bundle and its associated 
sheet reach the sheet applicator station in substantial 
synchronism. 

In the event that a number of bundle operations are 
required, a temporary sheet storage means may be em- 
ployed as shown in FIG. Id wherein like elements are 
designated by like numerals as noted, for example, in 
FIGS, lb, lc and Id 

The elongated, perforated web arranged in an accor- 
dion-pleated stack S is advanced through the tractor 
assemblies Tl, T2 past reader 18. A series of rollers R5 
through R9 are provided for storing a variable number 
of sheets before the sheets reach the burster 16. Al- 
though rollers R5 and R9 are fixed, i.e. are not linearly 
movable, rollers R6, R7 and R8, in addition to being 
rotatable about their central axes are linearly movable 
in either an upward or downward vertical direction as 
shown by arrows A4-A5, A6-A7, and A8-A9. For 
example, by moving roller R7 in the downward direc- 
tion shown by arrow A7 and moving rollers R6 and R8 
upwardly in the direction shown by arrows A4 and A8, 
the length of the web between rollers R5 and R9 is 
significantly reduced to the extent that the web may 
assume the dotted path PI. As another example, by 
aligning rollers R6, R7 and R8 so that their axes lie on 
opposite sides of the imaginary plane PI, the length of 
the web extending between these rollers is determined 
by the distance between rollers R5 and R9. Alterna- 
tively, by moving roller R7 upwardly and rollers R6 
and R8 downwardly, the length of the web, i.e. the 
number of sheets "stored" between rollers R5 and R9, is 
significantly increased. This assembly 17, typically re- 
ferred to as a queuing roller assembly may be utilized to 
delay the delivery of a sheet to the applicator in order 
that the sheet arrive in synchronism with the bundle 
thereby providing the stacker with sufficient time to 
build the desired bundle, dispense the bundle onto the 
output conveyor, and deliver the bundle to the applica- 
tor location. Additional information may also be printed 
onto the sheet preparatory to its application to the asso- 
ciated bundle which information may be machine read- 
able and/or human readable and may include alphabetic 
and numeric characters as well as coded information 
such as, a bar code. The queuing roller assembly may 
include a greater or smaller number of rollers than is 
shown in FIG. ld t if desired. 

FIGS. 2a and 2b show detailed elevational and top 
plan views, respectively of the applicator system 20 
shown in FIGS, la and lb. The applicator system 20 is 
comprised of a belt drive motor Ml which rotates a 
timing belt pulley 72. A timing belt 70 is entrained about 
the motor output pulley 72 and pulleys 74, 76 and 78. 

The printer/sheet applicator system 20 is provided 
with a pair of plates for mounting and supporting all of 
the various components. Plates PI and P2, for example, 
support motor Ml, all of the rollers, such as, for exam- 
ple, rollers 82 and 106, 96 and 102, and 86 and 108 as 
well as the other components of the sheet applicator 20. 
Rod R serves as a spacer rod to maintain the parallelism 
of plates PI and P2. A tray surface TS receives each 
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sheet entered into the tray slot T. Plate PL serves as a 
guide means for guiding the right-hand end of each 
sheet SH into the tray opening. A slot is provided in 
each plate PI and P2 to enable a sheet to be inserted into 
tray T from either longitudinal side of printer/sheet 5 
applicator 20. 

Pulley 78 is fixedly mounted upon shaft 80 which also 
carries a belt roller 82 shown in FIG. 26. A pair of belts 
84a, 846 are entrained about belt drive roller 82 and a 
driven roller 86 which forms part of the upper arm 10 
assembly of the applicator assembly 40. 

A shaft 88 is mounted to rotate within bearing 90, 92. 
A pair of upper levers 94a, 946 are fixedly secured to 
shaft 88. An upper pinch roller 96 is mounted upon a 
shaft 96a which is free-wheelingly mounted at the free 15 
or right-hand ends of upper lever arms 94a and 94b. 
Roller 96 is positioned between the upper and lower 
runs of drive belts 84a, Mb and is further positioned just 
to the left of roller 82. 

A shaft 98 substantially identical to shaft 88 and free- 20 
wheelingly mounted in a manner similar to shaft 88, 
carries a pair of lower lever arms 100a f 1006, only one 
of said lever arms being visible in FIG. 2a. The free, 
right-hand ends of lever arms 100a, 1006 support shaft 
102a of pinch roller 102. Pinch roller is substantially 25 
similar in design and function to pinch roller 96 and is 
positioned just beneath the upper run of a pair of belt 
assemblies 104a, 1046 only one of said belt assemblies 
being visible in FIG. 2a. Belt assemblies 104a and 1046 
are aligned with belt assemblies 84a and 846 and are 30 
further entrained about a roller 106 mounted on a com- 
mon shaft 107 which supports pulley 76 and a driven 
roller 108 which is mounted upon shaft 108a which 
shaft and roller comprise the upper end of the lower 
applicator arm subassembly of the applicator assembly 35 
40. 

The lower run of belts 104a, 1046 are entrained about 
idler rollers 110a, 1106, only one of which can be seen 
in FIG. 2a, which idler rollers are mounted to rotate 
about a common shaft 110c, to maintain the belts 104a, 40 
1046 under proper tension. 

A pair of drive levers 112, 114 have their right-hand 
ends respectively securely mounted to the upper and 
lower shafts 88 and 98. Cylinder 116, having piston rod 
117, has its lower end pivotally mounted near the left- 45 
hand end of lever 114 and has the free end of its piston 
rod 117 pivotally coupled near the left-hand end of 
operating lever 112. 

Cylinder 116 is operated by air pressure controlled by 
valve 118 having, lines 118a, 1186 coupled between the 50 
outlets of air valve 118 and the inlet ports of cylinder 
116. The control valve is preferably a control valve 
manufactured by MAC. An air regulator 120 is coupled 
to the air valve 118 by line 122 and regulates the pres- 
sure of the air delivered to valve 118. The air regulator 55 
is preferably provided with a filter to remove water or 
moisture from the pressurized air. 

When pressurized air is introduced through conduit 
1186, cylinder 116 expands causing lever 112 to move to 
its dotted line position 112a and causing lever 114 to 60 
move to its dotted line position 114a. These levers move 
against rubber cushioning stops 124 and 126 which 
cushion the abrupt movement of levers 112 and 114. 
The movement of levers 112 and 114 to their dotted line 
positions 112a, 114a move rollers 96 and 102 toward 65 
one another to form a nip therebetween causing the 
portions of the belts 84a, 846 and 104a, 1046 moving 
past the nip portions of these rollers to grab the left- 



hand end of the sheet extending into the V-shaped en- 
trance passageway defined by the lower run of belts 
84a, 846 and the upper run of belts 104a, 1046. This 
"pinching" action abruptly accelerates the sheet 
pinched in the aforementioned nip causing the sheet to 
be moved toward the left between the belt assemblies 
84a, 846 and 104a, 1046 where they are delivered to the 
inlet end of the adjustable applicator assembly 40. 

Each of the rollers 86 and 108 are rotated by the sets 
of belts 84a, 846 and 104a, 1046 entrained therearound. 
In addition thereto, upper and lower pairs of applicator 
belts are likewise entrained about these rollers Noting 
FIG. 26, a pair of applicator drive belts 124a, 1246 are 
entrained about upper roller 86 and a pair of nose rollers 
126a, 1266 are free-wheelingly mounted upon a shaft 
128 secured at the free or left-hand ends of the upper 
applicator arms 130a, 1306, which arms are pivotally 
mounted to swing about shaft 86a. Rod 2 serves as a 
spacer rod to maintain the parallelism of upper applica- 
tor arms 130a and 1306. In a similar fashion, lower roller 
108 has belts 104a, 1046 entrained therearound and has 
a second set of belts 134a, 1346 entrained about roller 
108 and a pair of nose rollers 136a, 1366 mounted upon 
a common shaft 138 supported by lower applicator arms 
140a, 1406, only one of which is visible in FIG, 2a. 

Lower applicator arms 140a, 1406 are likewise pivot- 
ally mounted to swing about lower shaft 108a. How- 
ever, the arms 140a, 1406 are securely mounted to shaft 
108a in order to rotate therewith. 

A position control motor M2 which may, for exam- 
ple, be an AC synchronous motor, is mounted above the 
applicator assembly and is provided with an output 
timing belt pulley 142. A timing belt 144 is entrained 
about timing belt pulley 142 and a pulley 146 mounted 
upon lower shaft 108a. Motor M2 and its timing belt 
pulley 142 have been shown positioned to the right of 
pulley 146 in FIG. 26 for purposes of simplicity. 

When it is desired to position the applicator assembly 
40 relative to the bundle which is to receive the sheet 
passing through the applicator assembly, motor M2 is 
operated to rotate pulley 146, causing the lower appli- 
cator arm assembly to rotate either clockwise or coun- 
terclockwise about shaft 108a, depending upon the 
height of the next bundle. The upper applicator arm 
assembly rests upon the lower applicator arm assembly 
and follows its movement. In order to further enhance 
the simultaneous movement between the arms, spring 
means 148 is coupled to the upper and lower applicator 
arms on both sides of the upper and lower applicator 
arm assemblies to cause the upper arm assembly to more 
closely follow the movement of the lower arm assem- 
bly. 

After a sheet has entered into the nip between rollers 
96 and 102 and has moved sufficiently into the region 
where the belts 84a, 846 and 104a, 1046 firmly engage 
and move the sheet, cylinder 116 may be operated to the 
collapsed position moving levers 112 and 114 to their 
solid line position against rubber bumper cushioning 
devices 150 and 152 which cushion the abrupt move- 
ment of the lever arms 112 and 114. This action causes 
the rollers 96 and 102 to separate thereby preparing the 
entrance tray for receipt and "grabbing" of the next 
sheet delivered thereto. 

In order to be assured that the applicator assembly 
has moved to the proper 

angular position, a timing belt pulley 156 is mounted 
upon shaft 108a. A timing belt 158 is entrained about 
timing belt pulley 156 and a pulley 160 which in turn is 
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coupled to an encoder 162 through a shaft 162a rotated be mated. The positioning of the applicator arms is such 
by pulley 160. The angular position of shaft 108a and as to move the applicator arms immediately above the 
hence the angular orientation of the applicator arms bundle receiving the sheet. 

may be presented in either analog or digital form for The distance pulses are accumulated by sensor 162 
transfer to the microprocessor controlling positioning 5 which may preferably be of a magnetic type for sensing 
motor M2, thereby providing positive feedback. The the passage of teeth arranged about the periphery of 
encoder may, for example, be a Model 32-0600-100 gear 164 mounted upon shaft 80. This distance data is 
manufactured by Dynapar. If desired, any other tech- utilized to control the timing of the "pinching" of the 
nique may be employed such as, for example, a stepper sheet. 

motor technique, thereby eliminating the need for a 10 The initiation of the "pinching" of a sheet within tray 
closed loop feedback system. If analog, the encoder T is the function of the velocity and the height of the 
may be replaced by a variable resistance unit, for exam- bundle. For example, when the applicator assembly 40 
pie. is rotated counterclockwise to place the sheet upon a 

In order to print information of either human read- bundle of short height, the bundle will reach the appli- 
able or machine readable type, the applicator system 20 15 cator location at an earlier time, requiring that the grab- 
is provided with a printer 50 which is preferably a non- bing of the sheet be initiated at an earlier time as corn- 
impact printer capable of printing "on the fly". A suit- pared with delivery of the sheet to a bundle of greater 
able printer is Maxum Single Module ink jet printer height which necessitates lifting of the applicator arm 
manufactured by Video Jet. The ink jet printer is capa- assembly whereby the distance travelled from the 
ble of printing symbols, alphanumeric characters and 20 height sensor to the applicator location is greater. These 
other graphic patterns including, for example, a bar determinations are made by the microprocessor-based 
code pattern. If desired, any other type of non-impact controller to control the initiation of the grabbing of a 
printer may be employed. The activation of the printer sheet. 

is controlled by the sensing means 60 described herein- As was pointed out hereinabove, a sheet may be 
above wherein as the leading edge of a sheet being 25 preprinted and read by reader 18 (see FIG. lb) to 
delivered toward the applicator assembly and hence control the operation of a stacker 12. The preprinted 
toward the printer 50 passes between a light source and sheet is then delivered to its associated stack. If a delay 
the reflective surface 606, the breaking of this light is necessary, the queuing assembly of FIG. Id may be 
pattern by the sheet is detected by the light source/sen* employed. The last-mentioned operation may be per- 
sor 60o causing the microprocessor of control 19 to 30 formed with or without the use of printer 50 which 
activate the printer 50 after a predetermined delay equal may either be omitted or may be provided to incorpo- 
to the time required for the sheet to move beneath the rate further indicia and/or information upon the sheet, 
ink jet(s) of the printer. Although the system has been described herein for 

Briefly summarizing the operation, as a bundle passes use in combination with signature bundles or by a 
light source/sensor 27a, the leading edge breaks the 35 stacker, such a sheet may be applied to any other form 
light path between the light source and reflector 21b of bundle, package, carton, or the like so long as the 
causing the sensor 162 to accumulate distance pulses. As object receiving the sheet is provided with a reasonably 
the bundle moves beneath the ultrasonic sensor 26, its flat upper receiving surface. The conveyor utilized to 
height is determined and this information is delivered to convey such bundles or objects may be of any suitable 
the microprocessor-based controller 19 for control pur- 40 type such as a roller type, belt type, or even pusher 
poses. A sheet which may be either imprinted or pre- type. 

printed is delivered from the stack S and the tractor The bundle or object height sensor may be any suit- 
assemblies Tl, T2 to a burster 16 which separates the able kind of sensor such as an ultrasonic sensor, a light 
web into individual sheets and feeds an individual sheet curtain type of height sensor or may alternatively be a 
into tray T. 45 sensor having a sensor arm which physically engages 

Responsive to the sensing of a bundle by sensors 26 the top of the bundle for determining height, 
and 27a, cylinder 116 is operated by the controller when The control motor M2 may be a synchronous motor, 
the bundle reaches the location of the left-hand edge of a stepper motor, or any other suitable drive device for 
the sheet in tray T to cause the sheet entered into the accurately positioning the applicator assembly in a posi- 
V-shaped entrance throat of the upper and lower belt 50 tive, high speed manner. 

assemblies 84a, 846 and 104a, 104a to be pinched be- A latitude of modification, change and substitution is 
tween these assemblies by rollers 96 and 102 and intended in the foregoing disclosure, and in some in- 
abruptly accelerated and advanced between the last- stances, some features of the invention will be employed 
mentioned upper and lower belt assemblies where the without a corresponding use of other features. Accord- 
sheet is ultimately introduced into the applicator assem- 55 ingly, it is appropriate that the appended claims be con- 
bly 40. strued broadly and in a manner consistent with the spirit 

When the leading edge of the sheet passes sensor 60, and scope of the invention herein described, 
printer 50 is activated after a predetermined delay to What is claimed is: 

print the desired information on the sheet. 1. Apparatus for delivering a sheet to a bundle or the 

The bundle height information is utilized by the con- 60 like being conveyed along a surface at a substantially 
trol 19 to control positioning motor M2 to position the constant velocity in a predetermined direction, corn- 
lower applicator arm assembly at the appropriate angle prising: 

to place the nose rollers 128, 138 immediately above the means for determining the height of the bundle; 
bundle to receive the sheet passing through the applica- receptacle means for receiving a sheet; 
tor assembly. By the time the sheet passes through the 65 movable sheet applicator means having an input end 
applicator assembly, it has been accelerated to the de- for receiving a sheet and an output end for deliver- 

sired velocity, which velocity is substantially the same ing a received sheet to a bundle passing beneath 

as the velocity of the bundle with which the sheet is to said applicator means; 
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means for moving said applicator means responsive to 
said height sensing means to position the outlet end 
of said applicator means just above said bundle; 

means for accelerating a sheet placed in said recepta- 
cle means along a path which is aligned with said 
predetermined direction and for advancing the 
sheet to said applicator means outlet end respon- 
sive to said sensor means. 

2. The apparatus of claim 1 wherein said applicator 
means includes means for driving a sheet at the output 
end thereof at a velocity which is substantially equal to 
the velocity of the bundle receiving said sheet. 

3. The apparatus of claim 1 further comprising printer 
means for printing indicia upon said sheet as it moves 
between said receptacle means and said applicator 15 
means. 

4. The apparatus of claim 3 wherein said printer 
means comprises ink jet printing means. 

5. The apparatus of claim 1 further comprising an 
elongated web of indeterminate length being perforated 20 
at spaced intervals in a direction transverse to its length 
for forming a stack of accordion-pleated sheets; 

means for feeding said web toward said receptacle 
means; and 

means for separating said web into individual sheets 25 
along said perforations preparatory to inserting 
each sheet into said receptacle means. 

6. The apparatus of claim 5 further comprising means 
for reading indicia on said sheets preparatory to intro- 
duction into said receptacle means; 

bundle forming means; and 

means responsive to said indicia for controlling the 
formation of bundles delivered to said conveyor 
means by said bundle forming means. 

7. The apparatus of claim 1 wherein said bundles 
comprise a stack of signatures of a predetermined count. 

8. The apparatus of claim 1 wherein said bundles 
comprise a package of generally rectangular parallelepi- 
ped shape having a top surface which is substantially 
flat for receiving an indicia bearing sheet. 

9. Apparatus for delivering a sheet to a bundle or the 
like being conveyed along a surface at a substantially 
constant velocity, comprising: 

means for determining the height of the bundle; 

receptacle means for receiving a sheet; 

movable sheet applicator means having an input end 
for receiving a sheet and an output end for deliver- 
ing a received sheet to a bundle passing beneath 
said applicator means; 

means for moving said applicator means responsive to 50 
said height sensing means to position the outlet end 
of said applicator means above said bundle; 

means for accelerating a sheet placed in said recepta- 
cle means and for advancing the sheet to said appli- 
cator means outlet end responsive to said sensor 55 
means; 

said applicator means comprising first and second 

applicator arm assemblies extending between said 

inlet and outlet ends; 
the inlet ends of said applicator arms being respec 

tively swingably mounted about first and second 

fixed pivot means; 
roller means being rotatably supported by said first 

and second arm assemblies at said inlet and outlet 

ends; 

first and second, belt means being respectively en- 
trained about the inlet and outlet roller means of 
said first and second arm assemblies and being 
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aligned so that the adjacent runs of said first and 
second belt means engage one another for moving 
a sheet therebetween; and 
means for rotating said arm assemblies about their 
5 respective pivot means to position the outlet end 
above the surface of the bundle receiving the sheet 
dispensed by said applicator means. 

10. The apparatus of claim 9 wherein said means for 
rotating comprises means for rotating one of said first 

10 and second arm assemblies. 

11. The apparatus of claim 9 further comprising 
means for biasing the first and second applicator arm 
assemblies toward one another. 

12. The apparatus of claim 9 wherein said rotating 
means includes motor drive means. 

13. The apparatus of claim 12 further comprising a 
timing belt pulley driven by said motor drive means; 

a timing belt pulley coupled to the upper end of said 
one of said first and second applicator arm assem- 
blies; 

a timing belt entrained about said first and second 
timing belt pulleys for rotating said second timing 
belt pulley and hence the applicator arm assembly 
coupled thereto. 

14. The apparatus of claim 9 wherein said rotating 
means comprises an A..C. synchronous motor. 

15. The apparatus of claim 9 further comprising en- 
coder means for sensing the angular position of one of 
said applicator arm assemblies. 

16. The apparatus of claim 15 further comprising 
control means responsive to said encoder means for 
controlling said motor drive means. 

17. Apparatus for delivering a sheet to a bundle or the 
like being conveyed along a surface at a substantially 
constant velocity, comprising: 

means for determining the height of the bundle; 
receptacle means for receiving a sheet; 
movable sheet applicator means having an input end 
for receiving a sheet and an output end for deliver- 
ing a received sheet to a bundle passing beneath 
said applicator means; 
means for moving said applicator means responsive to 
said height sensing means to position the outlet end 
of said applicator means above said bundle; 
means for accelerating a sheet placed in said recepta- 
cle means and for advancing the sheet to said appli- 
cator means outlet end responsive to said sensor 
means; 

said means for advancing sheets from said receptacle 
means to said applicator means comprising first and 
second cooperating belt drive,, means extending 
between said applicator means and said receptacle 
means; said first and second belt drive means com- 
prising first and second belt assemblies each having 
an adjacent run engaging the other belt assembly 
for moving sheets from said receptacle means to 
said applicator assembly; 
an input end of said first and second belt drive means 
adjacent said receptacle means having a V-shaped 
entrance thereat for receiving one edge of a sheet 
delivered to said receptacle means; and 
first and second rotatable pinch roller means ar- 
ranged adjacent the V-shaped throat portion of 
said first and second belt drive means for urging 
associated portions of the first and second belt 
drive means forming said V-shaped entrance throat 
into engagement to thereby "grab" the edge of the 
sheet in the receptacle tray extending into said 
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V-shaped entrance throat for accelerating a sheet 
and delivering it to the applicator means. 

18. The apparatus of claim 17 further comprising 
control means for moving said pinch rollers between a 
first position closing said V-shaped entrance throat 5 
portion to "grab" a sheet and a second position away 
from said V-shaped entrance throat in preparation for 
receipt of a subsequent sheet. 

19. The apparatus of claim 18 wherein said control 
means comprises first and second shafts; first and sec- 10 
ond lever arms each having a first end adapted about an 
associated one of said first and second shafts and each 
having a second end rotatably supporting an associated 
one of said pinch rollers; 

control arms being respectively coupled to said first 15 

and second shafts; 
drive means for moving said control arms together 

and apart to respectively open and close said V- 

shaped entrance throat region. 

20. The apparatus of claim 19 wherein said drive 20 
means comprises cylinder means. 

21. The apparatus of claim 17 wherein said first and 
second belt assemblies are each entrained about an inlet 
roller positioned adjacent said receptacle means and one 
of the inlet rollers of said applicator means. 

22. The apparatus of claim 21 further comprising belt 
drive motor means for rotating the inlet belt drive rol- 
lers adjacent said receptacle means. 

23. The apparatus of claim 22 further comprising 30 
sensor means for generating distance pulses; and 

means for sensing the passage of a bundle past a pre- 
determined location. 

24. The apparatus of claim 23 further comprising 
means responsive to said bundle sensing means for initi- 35 
ating "pinching" of a sheet in said receptacle means 
when a predetermined number of distance pulses have 
been accumulated. 

25. A system for forming and marking bundles of 
signatures and the like comprising: 40 

a stacker for receiving a stream of overlapping signa- 
tures and converting said stream of signatures into 
a bundle of a predetermined count; 

a stack of preprinted sheets containing information 
for presenting bundle size; 45 

means for reading the indicia on each sheet; 

means responsive to the indicia observed by said 
reading mean for controlling said stacker means to 
form a bundle of a predetermined size; 

means for advancing the formed bundle to an applica- 50 
tor location at a substantially constant velocity; 

means for determining the height of the formed bun- 
dle; 

an applicator system comprising: 

receptacle means for receiving a sheet; 55 

movable applicator means having an input end for 
receiving a sheet and an outlet end for delivering a 
received sheet to a bundle passing beneath said 
applicator means; 

means for moving said applicator means responsive to 60 
said height sensing means to position the outlet end 
of aid applicator means above said bundle; and 

means for accelerating a sheet placed in said recepta- 
cle means and for advancing the sheet to the outlet 
end of said applicator means. 65 

26. The apparatus of claim 25 wherein said applicator 
means includes means for driving a sheet from the input 
end to the output end thereof at a velocity which is 



,105 

14 

substantially equal to the velocity of the bundle receiv- 
ing said sheet. 

27. A system for forming and marking bundles of 
signatures and the like comprising: 

a stacker for receiving a stream of signatures and 
converting said stream of signatures into a bundle 
of a predetermined count; 

a stack of preprinted sheets containing information 
for presenting bundle size; 

means for reading the indicia on each sheet; 

means responsive to the indicia observed by said 
reading means for controlling said stacker means to 
form a bundle of a predetermined size; 

means for advancing the formed bundle to an applica- 
tor location at a substantially constant velocity; 

means for determining the height of the formed bun- 
dle; 

an applicator system comprising: 

receptacle means for receiving a sheet; 

movable applicator means having an input end for 
receiving a sheet and an outlet end for delivering a 
received sheet to a bundle passing beneath said 
applicator means; 

means for moving said applicator means responsive to 
said height sensing means to position the outlet end 
of said applicator means above said bundle; and 

means for accelerating a sheet placed in said recepta- 
cle means and for advancing the sheet to the outlet 
end of said applicator means; 

queuing roller means for storing sheets passing be- 
tween said stack and said receptacle means; and 

means for controlling said queuing means to regulate 
the delivery of a sheet to said receptacle means for 
coordinating arrival of aid sheet with its associated 
bundle at the applicator station. 

28. The apparatus of claim 27 wherein said queuing 
roller means comprises movable roller means for stor- 
ing sheets in the region between said stack and said 
receptacle comprising a rotatably mounted roller in- 
cluding means for linearly moving the roller between a 
position where the web is unextended to a position 
displaced therefrom to increase the length of the web 
extending between said stack and said receptacle means 
to coordinate delivery of a bundle to a stacking location 
with the delivery of the sheet to be mated therewith. 

29. A method for applying a sheet to the top of a 
bundle or the like by means of an applicator assembly 
having an inlet end for receiving sheets and a movable 
outlet end for delivering sheets therefrom, said method 
comprising the steps of: 

conveying a bundle along a path at a substantially 
constant velocity toward an applicator location; 

measuring the height of the bundle; 

moving the outlet end of the applicator assembly so 
that it is positioned immediately above the top 
surface of the bundle intended to receive said sheet; 

advancing said sheet to a sheet receiving receptacle; 
and 

accelerating the sheet within the receptacle toward 
said applicator assembly and in the direction of said 
path responsive to the height and position of the 
bundle intended to receive said sheet. 

30. The method of claim 29 further comprising the 
step of preprinting indicia upon said sheet preparatory 
to introduction of the sheet into the receptacle means. 

31. The method of claim 29 further comprising the 
step of printing indicia upon said sheet as it moves to the 
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region between said receptacle means and said applica- 
tor assembly. 

32. The method of claim 31 further comprising the 
step of printing indicia upon said sheet by the operation 
of an ink jet printer. 5 

33. The method of claim 29 further comprising sup- 
plying an elongated web having perforations at spaced 
intervals along the length thereof which extend perpen- 
dicular to the length of said web to define individual 
sheets; 10 

separating said web into individual sheets along said 

perforations; and 
introducing a separated sheet into said sheet receiving 

receptacle means. ]s 

34. The method of claim 33 further comprising read- 
ing preprinted indicia on each sheet preparatory to 
separation of a sheet; 

forming a signature stack of a size determined by the 

preprinted indicia on said sheet; and 2 0 
conveying said sheet bundle to said applicator station. 

35. The method of claim 34 further comprising elon- 
gated the web in a controlled manner in the region 
between said stack and said receptacle means to control 
the coordination of the sheet dispenser applicator as- 25 
sembly with its associated bundle. 

36. A method for applying a sheet to the top of a 
bundle or the like by means of an applicator assembly 
having an inlet end for receiving sheets and a movable 
outlet end for delivering sheets therefrom, said method 30 
comprising the steps of: 

conveying a bundle along a path at a substantially 
constant velocity toward an applicator location; 

measuring the height of the bundle; 

moving the outlet end of the applicator assembly so 35 
that it is positioned immediately above the top 
surface of the bundle intended to receive said sheet; 

advancing said sheet to a sheet receiving receptacle; 
and 

40 

accelerating the sheet within the receptacle toward 
said applicator assembly responsive to the height 
and position of the bundle intended to receive said 
sheet; and 

moving the sheet dispensed from the applicator as- 45 
sembly at a speed which is substantially the same as 
the speed of a bundle receiving said sheet. 

37. A method for applying a sheet to the top of a 
bundle or the like by means of an applicator assembly 
having an inlet end for receiving sheets and a movable 50 
outlet end for delivering sheets therefrom, said method 
comprising the steps of: 
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conveying a bundle along a path at a substantially 
constant velocity toward an applicator location; 

measuring the height of the bundle; 

moving the outlet end of the applicator assembly so 
that it is positioned immediately above the top 
surface of the bundle intended to receive said sheet; 

advancing said sheet to a sheet receiving receptacle; 
and 

accelerating the sheet within the receptacle toward 
said applicator assembly responsive to the height 
and position of the bundle intended to receive said 
sheet; 

providing a tray for receiving a sheet; 

detecting the passage of the bundle to receive the 

sheet in the tray past a predetermined location; 
generating distance pulses; 

counting said distance pulses when the leading edge 
of said bundle is detected; and 

initiating movement of the sheet in the tray to the 
applicator assembly when a predetermined number 
of distance pulses have been accumulated. 

38. Apparatus for delivering a sheet to a bundle or the 
like being conveyed along a surface at a substantially 
constant velocity in a predetermined direction, com- 
prising: 

receptacle means for receiving a sheet; 

movable sheet applicator means having an input end 
for receiving a sheet and an output end for deliver- 
ing a received sheet to a bundle passing beneath 
said applicator means; 

the outlet end of said applicator means being posi- 
tioned just above the passing bundle; 

means for accelerating a sheet placed in said recepta- 
cle means along a path which is aligned with said 
predetermined direction and for advancing the 
sheet to said applicator means outlet end respon- 
sive to said sensor means. 

39. A method for applying a sheet to the top of a 
bundle or the like by means of an applicator assembly 
having an inlet end for receiving sheets and an outlet 
end just above the top of the bundle for delivering 
sheets therefrom, said method comprising the steps of: 

conveying a bundle along a path at a substantially 
constant velocity toward an applicator location; 

measuring the height of the bundle; 

advancing said sheet to a sheet receiving receptacle; 
and 

accelerating the sheet within the receptacle toward 
said applicator assembly outlet end and in the di- 
rection of said path to place the sheet on the mov- 
ing bundle. 
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